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m m m 

Steffi 

io ^^^^^q^)t^Tv^6 0 T^^^^te, skm^^^E-T^, Bmm^Xh 

<5 (M.S. O'Reilly et al. , Cell, 79, 315-328 (1994) ) 0 

15 7b (M.S. O'Reilly et al. , Nature Medicine, 2, 689-692 (1996)) RXf 

(2) Jl{g^ L *amx.^#f^fflV^T^S^^i:^^^^i±•fctO (B.K. Sim et al., 
Cancer Research 57, 1329-1334 (1997)) (D 2 flSS^^O fct^T V^fc D 

(2) -en, T>i/$-^??-XDmMl)^MXh<9 , M=i* hXfoV , 7X 

ftifi, Bacillus megaterium A9542 tt#14f5^orT-f tfeS^v'P 7 

25 ^4«Jf (^{CG l u 1 - s e r 44 \ apt, rBLTy^^^fyj <tfaic-r 

6 0 ) ^IM£tt/c: 0 (#B2 0 0 2- 2 7 2 4 5 3f^«) 8 th/77^- 
^^©7 5 /RE?>Jtt^*P'ei!>!3, SWI SSPROTl:|A#^P 

oo 7 4 7 iu-cst^ixtv^o ft*3. t ^ y — <7">-(dt ^ y p^sa^ij 

tt, W ~i- )\"<~7 =5- K (Me t'-Gl y 19 ) tr © -Cfe 5 tcft , *WfiST 
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ft, issf-rjv^-f^- K&K^Lfcfifc&atfy s<7=f- K\ -f-ftfr^ Glu'-As 

< ±mnm<Dmts ti&u&to<r>mtd:i?tmmb%%.t>tiz> (cao, y., int 

J Biochem Cell Biol 33, 357-69 (2001), Dell' Eva, R. , et al. , Endothelium 

9, 3-10 (2002) )„ *fc, mm<Dmmfc£ <o , mm^^^^^yK^^ftt^Msv^ 

^t4$-frS'5Jtg14^^l^$^XTV>6 (O'Reilly et al. , Nat Med 2, 689-92 
(1996) )„ 



77^^b, IT, Phe 75 ^f)Se r 44 \ G 1 u^^Va 

1 44£ \ |5j;i;Phe 75 ^?)Va 1 4 49 COT 5 7^^*577^^ ^ h) 
bitb&S (#l2 0 0 2-2 7 24 5 3f^i) 0 

S^fgPJifibte, ^y n 7-f v'^MAi^fby 77 
7y7°y7^7~) t hiM/^ib lm^^T^ytG 1 u S 

e r 441 cdt^ ymmmz^-tzyy?^ > v^^^t-r^v^ % 

77^ ^ h^M^S^f^rii^b (PCT/J P03/003 38K M»Pfl 

Hti7>'y^^fVttLe u 7 4 7)^Le u 4 5 1 ©7 ^ 7 Bfcri>b ft -5 * 
^ / — y ^CDF*3§[57 7 yV ^ h (Sim, B. K. etal. Cancer Res 57, 

1329-34 (1997)) (D^U BL7y^^fy(l ±ai<D «fc 0 \Z.T > *J0r* 



(±£.tftVJt bTG 1 u x 7)^ S e r 



4 4 1 



cor * /mnmzii-fZ) 
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iMt'fcSG 1 u ^ib S e r 4 4 1 (DT ^ / ^gB^J^>fri-§ V 7 ^ 
^ K M(-G 1 u x frb V a 1 4 4 9 <DT ^ /mmm^^ir^yv^^ > 

^7^^-^roN*«s^fK (Giu'HGiu 83 ) fii7Xtt7 y 

tern ft A^tt & ^r-r s mu ^ ^ijs. * ^ <d m m ft # tc ti x v > s 0 

?E£tf ^ofcMH:, IK^^t-, B L Tyv 5 ^"^ & ^1/ftWtbXjSkfrltcMft 
20 (Clofco 



m 1 tt, 77^7-f- h 7 y~fyT9$ — {C i <9 ItM Lfc B L 7Vv ! t7, ^ 
AyD^WMA (5nM), -f7^^J—<?l/ (3 fxM) ^lOOmMNaCK 
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0. 0 1%Tween80, lmMC a C 1 2 £^tf> 5 0 mM h V X&Wt (pH 
7. 4) 10/tl tt'3 7 0 C, 6 0&m4 >*~^<— b Ufc^, 10^1 ©fV 
//Wlffit ( 4 % S D S , 1 0%2-^/^^7 7° hm^y— /p, 20%^^^, 



0. 0 0 4%7'D^7x/-/l/7>-^ttfl 2 5mM h V ^ 

6. 8) ^niu-yi <t|WI^^5>Wbfc 0 



, pH 



2«, ^T#ffi/^-f^0^A/(Dii^t^^-rSB L7y^^^fy<Z)M 



&»9, YWIMI^I (mm 3 ) t'fe5 0 • ttM&&. 



•etb-^iX, BLTy^7^fy0. 3, 1, 3^t/l Omg/kg/day ^S^^r 



^r^i~ 0 Dunne t t (7)# 



<0. 05), * * (p<0. 01) 



(, 



:) &$ti- 0 X#ilBL7y^^fy©ffll (mg/kg/day) ffc 

(mg) T'fcSo W^Ofilte, £-P8 0iJ<£>¥*SMi£±«2 



•9, Y$4«ffl| 



mm%m-r 0 Dunne 1 1 <7>#sitt£$t^-e\ MMMtkm^xmim^M 

^M«*Pp^^LTfc5o * (p<0. 05), ** (p<0. 01) 
(g) -efcSo (^S^iftTK) ^SlfTfe^, A«, 7V; 



0. 3mg/kg/day Wt&t), ■ 



1 mg/kg/day felit 



fc<9, X«, T^v 5 ^^^ 3 mg/kg/day 9 , ♦ T^v^** 

^ > 1 0 mg/kg/day MHPTfo5 0 Ztl^frKDiMte, 8 ^Jrosp^±SUPP 

^r*1- 0 Dunne t t (D#fiJ:b^^-C\ £ Jttfc LTiffifrlfttC^&ft 

fi*fn^r^b-Cfo§ 0 * (p<0. 05), ** (p<0. 01) 

5tt, Il^»^S|a^«I/v on Willebran dH^M^fet 
^^-To MM%& (11^*@8. 2mm, ^fl 7 . 8mm) (A, B, C, D), 
3mg/kg (M*ft^7. 0mm, 0fl 5 . 6 mm) (E, F, G, H) *5«fcrJ* 

10 mg/kgS4H («^S^4. 4 mm, 2 . 8 mm) (I, J, 
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5 

K N L) <DiX^m^^ir 0 D, H*3 «fct5Ltt v on Wi 1 lebrand H^- 
I), 2 5ffiP (B, F, J), lOOfg (C, G, Kh *5«fcT*5 0f& (D, H, 

Do 

5 

(Bacillus megaterium) A9 5 4 2#I4t5SliT?*5^P5'f 
10 yMA (BLMA) ^ / -yy^rMlt?)- t (I t 

5&5"0#<5o ^'f!i^ (Bacillus megaterium) A 9 5 4 2 {t, 

2 1 0{^fe#f FERM P - 1 8 2 6 8 t LT^fE £ft"tV^5 0 BLMA© 

7 5: /^sa^ijfi, #m 2002-272453 khi^ £ nrv ^ <5 D 

15 BLMAfi, t h^7^;/-^>(7)Se r 441 -Va l 4 4 2 , Leu 74 -P 

h e 75 &I>*Va 1 4 4 9 -L e u 4 5 °©W*§I»f U Gli^-Ser 441 , Gl 
i^-Val 4 4 9 , Phe 75 -Ser 44 \ P h e 7 5 - V a 1 4 4 9 CD 4 Si©7 

>- ^ * * * ^ ^ «?s & # -r § if it & -r s r t & & b n x v ^ 5 „ 

20 iSr^Sft-C^XttJlia^^T/lV^iir^-ets^, GU'-Ser 

/7^^;y-^yii, Riling h^v^^-r, -^cdt^/m^j 
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5 te\ HepG2ttft^^) ©cDNA7^7'7!)-^ BL7y^7^f 

IfflffifflcDlgJS^^ * — t Ltll, pGEMEX-1 (Promega), p Q E — 
9 (QIAGENh pQE-3 0 (QIAGEN) % pRSET (Invitrogen) , pLEX 
(Invitrogen) i^ift^tfhtl, ifeW^M^^ ^-i Lt, MZ-ti, p 
cDNAI, pc DM8 (7fn^), pcDNAI/AmP (Invitrogen), p 
20 REP 4 (Invitrogen) M^7^^MfflM^7 Mx.tf, P M 

FG (Takara) ^2p=tfibtl5 0 

t r p7°n^-^-, T77°n^e— % 1 a c zf n ^e— ^ — ^C737Cfliffi^ 
r- CMV) <Z) I E (immediate early) it{5^-^)^°P ^ — * — N S V 4 0 
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•So 

*3§IKtt, TfSXfl : 
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5 i£V> (2 0mg/ml £*_h) it^b, ^I^W A/gUtt, 

ttSfl, ^^-fe/^J, SNBfitffiJ, *&5fc*!k ifii, WO, S'ny^'j&lfciftfSig 

LTiiHil^-r^- S 0 tx^arte, — jftWKltt, 0. lmg/kgfM/ 
0 ~ 1 0 0 rag/kg flcfi/ 0 , £ L < 1 mg/kg flcfi/ 0 ~ 1 0 mg/kg ffcfi/ BT'Jb 

*»W©ffil^A^fiJtt, fL^A/, |$^s^ N ie®A s A/, W&Ass m^/v, ffFtfSA/, 

*£n§asA,, ^as/^ ipm^A/, ^©j&Sffc/B^sr tms, 



<£> Id Rgjt £ ft 5 <D x*iz ft V \ 

/^>P7^yyMAii, Bacillus megaterium A9542 * (tt^S^FERM 
P - 1 8 2 6 8^^mil^MliaW^W^F^^#I^X|ISW^Eff#fF^ 

-f— * htttti^O. 5%, CaCO,0. 2%, CB 4 4 2 0. 0 1 
&-£tf#Eflci&fl& (pH7 . 0) 1 0 0ml Sr&tf 5 0 0 ml ^77^3t, 
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Bacillus megaterium A9542 «c «r 2 8 *C "C 6 Bm&k ?t%W&, &mWl3 V y h 

U y-fu \i°^r^^-/u^Mmm^5% (v/v) £ft<5 J: 5 «*nL7c 0 

(D'ik, 2 OmM MES (2- [N-^/^y/] -NaOH 
W&M (pH6. 5) / 5 %-f y^P tVVT^n- /l^¥tHb Vfc 4 0 0 ml CO 
y7^/tf^v^ f;^ypn-^ (£{b^X||t4*5££:tt) # y A 1 5ml/^-CSE 

ALTto P Cifi6 0 0ml -Ci$fc#Lfc^, 20mM MES/NaOH (pH 
6. 5) /5°/W y/p lf;P7;V3- 2M N a C 1 T^i±lLfc„ -?:<£> 
^ttl®^^6 0ml -fo^®U »ttOlSfe^n/c®^^^fe/Co ^cDMit^S 
D S - P A G E -C9fe^ U 9 0 mg £#7C 0 

/yr^^-^M (yr^^-iomi %fr$o 

^T^^v-Ttt) 2. 8 6 g^lmMHC lgf 1 0 0ml Cl^t, 
1 5^fM#L/c 0 C^^-MC^U ©51 LTHC 1 ?&?$£R&ifeU 1 mMH 
C 1 Ml 0 0 ml T*3HK lk\^0. 5M NaCl, 5 %^f V tVl/TA'P — 
^^-a-tflSfl^A (0. 1M mWK^-t h V pH8. 3) 7 5 ml tl@ 

^7l-3r?5k^L/c 0 2 . 8 4mg/ml <Ds<i/x2 ?4 -yyMAii^l CMfH$A-e{^ 
^-©1 7. 6ml ^jfi-C 2 mrfiffiW-TZ - £ iot, 

HJEte^J&SrfTftofco SJ£^71&> 9ig$fcS:Rfc*U 0. 2M L- 

D MS^^if 5 y 7 P t>7/Vn-/^^i ( p H 8 . 0) 20ml 

zmz-x, mm.-? 2 mwmw-f z z. tfcx V y ^©BfeteKJS&fT&ofco s 

f$B (2 OmM MES (2- [^/V* y / ) rn^^^/i^^^^) -NaOH) 

5 o omi -c^vi^g^u *^(-o. o 2%r> ? {t;i- h y ^A^^tf, ±fs*a 
#13. ^v/P7^'yyMA/y^yy7^^"^v^c, t h shmfrb <o b l t 

? ^.^m^MLtzh h&L$&9 5ml |I^y7°Pt>7^3^5nil ^7K±~e?^ 
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*PU 3 OftrntkMlst^ T&'bftM (2 2, OOOxg, 4°C, 1 H#^) (dj; 

^PJco^v-n 7-Y ->yMA/!) i/>V 1 Oml 5%^y^PtW7 

/U=t—;l^^UW0WC (2 5mM y^^MJ^A, pH7. 4) "Cffi-fbU 

/to ¥^bbfcy T^-Kl, ±fEC0±}jf SriJfEig 1 • 5ml/5>T?a&ftnb/to ^co 
^ N 0. 5M N a C 1 &^ts±.m&l$<DmWMC 2 0 Oml T*}) # — 
L7c (3ml/#) 0 £fi£L7cB LT^^^f ^ttlft 2 0 0raM W6-7 
^ j ^^-^-^Wt^iSttS %^ y^n tVUT/U3— tVW&LS Oml "T?frftofc 0 -t 
©g^, \%hk¥(DB LTy^^fyil 10~30ml CO^|±!$>T|£iti£ 
ft7c 0 B LT Vv^^^-y 4. 2mg"Cfct), Mli95%t$)o 

/ v— o 

ft*5, ffiJTOcoy ? — 1MON a C 1 £ 2 0 OmM CO 6 — T 5. 7^^rf- 
^£-a tP±1BffiJ&CDM«$iC 5 Oml ^ffll>T4 0 Ceft^Lfc 0 ^co?£, 

o . o 2 % r vMb-t- h v v j* ^mwmm c , 4 °c -e^# l /t 0 r co^-ti^ 

^ij4. /^ynyyyyMA/y-yyyr^^^^^fc, t hifojjt^ibcoB lt 

^^^SLTcb: hifajf £ 1 5 , OOOrpm, 2 0 LT, ±?t£r 

#fc 0 ^TcO^tt, -f-<T4 0 C-I:-tTo/c: 0 #J 2 TM« L7c^^C0/^p y <1 

yyMA/yyy^r^-o. 5 ml MWMCT*¥^bbfc 0 rtu-s ± 

|EcD±?f2. 5ml ^^3i0. lml/^T^QLfCo ^60#, 15ml COO. 5M 
i&ibl- h V V J* trmffimCX* (0. l 5ml/^) 2. 5ral © 

2 0 OmM 6 -T ^ / >-^"Ti£t±i Lfc 0 L/y^^f ^ii, 

od*e>i. 5mi (Dmm^vmta^titco BLT>^^^^^><D\^mit6 3» g 

X*ffl£l% 9 4 %-Cfco7t (EI 1 ) 0 

&33 % {£>TOcO y ^ — fi, 1 M CON a C 1 i;200mMcO6-T5. 7 ^^U" 
mtfiff$C2. 5ml ^fflV^Tj5fe^b/to ^rCO^, 0. 0 2%7yfttF 

y ^i^^tfWC^, 4W#Lt reo^effi-e, ^#L/ty r^^-« 
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rnci o M i ^f-y-T/A-MSiflS (4%sds, io%2-^/v*^^^/- 

/K 2 0%^^-^, 0. 0 0 4%©^D^7i/-^7Vl/-$:#tl'l 2 5ni 
hy^&MMffM, pH6. 8) £7JP;l, -e©HlOMl 7. 5%^UT^ 

R 2 5 0 tr^-febfc (IS 1 ) 0 

M^Tf', lE^fc9 1X1 0 5 f|i|O&Bfl£3r^ii>0 . 0 5 ml <7)£BM«£S 

LTs 2B#f^ 3HI3g#fb;fco #k;h/fc|g&£&&$£*&LT, 2 Omg/ml 

T5ii^0bfc:o r<D^Sr$ t>l^i4i^t*-C^iRUt, 0. 0 6 mg/ml, 
0. 2mg/ml % 0. 6 mg/ml 2 mg/ml (D^-S^^M Lfc 0 /W ^ jffi #S A^ffl J3£ 0 
&t&<DWBfrb, ±|5WB L7y^^fyS$^ 5ml/kg ©IJ^t'SB 

i[Hi4SMtirtS4Lfc 0 ^tt^J;^, ^tt^nw^#*tt, 0. 3, 1, 

3, *j j; x$ i o mg/kg t textile nmmaZs &m&m.7k%m®*&mftisi j *v 
&-$nm$>tes m#6<D±%£ bmmfci»& silt <nx. ok% 

m : It© 2Sxftgx 0. 5 2) &T>*ffcM£fe0$J^Lfc o 
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©»(j;Dunne t t (B^fiJfctfetftJt&fllVV ^» 0 . 0 5%lilT^fl 
<b L/to 3mg/kg S^i3J:t/l Omg/kg ft* 

^SMS^M^IIi^ *5«fctf#tv on Willebran d@» 



10 01^ 3M1 Omg/kg B L 

T^*/jr^?^--y%t5-m\?-te^X, m.mfcfo&&M\z&T Lit (H2), 

1 Omg/kg S-^»»-33V>-Cf4i-'<T(0«l85»j(HI-e, II^^fW-TO^ 1 X 2 

TTfeofCo 0. 3^l/lmg/kg S-^S¥^*3V^T^Ii^j55cS<Z)^^^]^J^||^$ttfc 
*sjKW-W^**36i:J5Cofe<Dfi, 0. 3mg/kg 1 4RXfl 5 0 



lmg/kg S^tHBgtfcofc (12). 



150 m^mm* 



KLt, 5 0 - 7 0%(Djii<tftofc (|3)„ 0. 3, 3 M 1 0 mg/kg fi^ 



tfjstfsffi&i- (m 5 a) > ttijfiL*5<ssi; 



5Bh «5E^e|Rtc (1215 B), 5> 



SiNBlia^^^^tC (0 5 C) SSfebtuyto feivon Willebran 

SfcWfefcftfc (05D) O BL/y^^f y3mg/kg t^Htll Mtf 



5 e), msktm^ 



5FK ig^g^c (0 5 F), 9i 



SJjRllJ&riS (05G), von Willebran d E^fiittiNB/ISOfiJ 



^timffltfrbtpmig^ (H5H) mtbhtitz 



i omg/kg s#s¥t-«s mmmMtmufrbtprnfeK (is n, msttm^ 



5 J), 



ItfC (15K), von Willebrand H J ?-fi&tt#BU!&<£>$!|-g'riS 



:J^d m 5 L) BftbM 
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1. m&<DffimmM¥&}&?&& XXfi von WillebrandB^&&Sk£.tft3!E0>ilS* 



fflJk (mg/kg) 



0 



10 



135 



10. 6 
5. 0 
+++ 

+ 

± 

++ 



7. 6 
7. 5 
+++ 



++ 



8. 2 
7. 8 
+++ 

+ 

+ 

++ 



7. 4 
5. 6 
++ 
+ 
+ 
++ 



7. 0 
5. 6 



7. 1 

4. 2 



+ 
+ 



+ 
+ 



5. 5 6. 7 

2. 8 6. 2 

± ++ 
++ ± 
+++ + 

± + 



4. 4 
2. 8 

+ 

+ 

++ 
+ 



ffi 5^ (D von 
Willebrand H^-^^ 
^feFJfJi, ( R§ Jfil. W 



+ 



++ 



+ 



++ 



+ 



+ 



+ 



EJLb0>r. lB^fcVO. 3mg/kg~l Omg/kg OBLJy^^f 

I:, o n Willebran d H^feifrfC «fc § jfiL^ff rt^SNMS^ffilfefe^ 



&As, Wffi&Ass #rf s A^ JITj&s/^ J^HAS^ "f-'g&As, PM^A/lf) t^LT, 



*&W(Dffl&A;ffli-*, %&As, W*SA/, PiU^A/, PtfSA,, fl$rts^ JjftfSAv, 
Ji£»fl s A/* ^-^A,, ^pm^A/, BfritJlft* s A/^«>?&*^fflv^5Ci:^-et5 0 
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If * o IS 1 
3. BL7y-^^fy/5\ n^^^y-^yoGiu'-se r 44 \ 

Gli^-Val 449 , Phe 75 -Ser 441 MPh e 75 -V a 1 4 4 9 Ptlf>f;^ 
4 . TfBXfM : 

6-7; /^1^^^ffi1-5X*l;^b&6, ft *<Z>$£ffl|g 1 JSt£f2ft<Z> B L 

&^*&v^ its, Mm%m 0 
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1 2 



(kDa) 



205 _ 



1/5 

mi 



116 _ 



97.4 _i 




66 




45 _ 




29 
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3/5 
03 



800 r 



700 - 



600 - 



500 - 



400 - 



300 - 



200 - 



100 - 



0 







T 



** 



0.3 



BL7lsi>*7>$ : ?> (mg/kg/day) 

1 3 10 
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